This document presents the recent results of the ATLAS experiment at the LHC concerning the tt resonance and vector-like quark searches. A search for tt resonances at 13 TeV in protonproton collisions data is performed in the lepton+jet final state and for boosted top topologies. A re-interpretation of the analysis performed with the data recorded at the center of mass energy of 8 TeV, is also presented, for a scalar resonant signal. A vector-like top pair production is also searched for, through three analyses where the vector-like quark decay to Zt, Ht or Wb. A comparison of those analyses is presented. In addition, vector-like quarks are searched via the same sign lepton topology. The results are presented as mass limits on the vector-like top branching ratio plane and as the cross section limit on the T 5/3 pair production.
Searches for tt resonances 9
The tt resonance search in ATLAS has been carried out in the lepton + jet channel [2] , where 10 one top decays hadronically while the other decays with an electron or a muon. This study is 11 intended to be as model independent as possible. First are select the events for which the measured 12 particle candidates are compatible with a lepton+jet top pair decay. Then an optimization is done to 13 assign each object to the correct top quark. The reconstructed invariant mass distribution is scanned 14 to search for deviations with respect to the standard model predictions. In absence of significant 15 deviation from the standard model exectation, limits on benchmark models are derived. This analysis used the first 3.2 fb −1 LHC Run-2 data and consideres only the boosted topolo-
18
gies. In this context, the assignment of the objects to each top quark is straightforward. The 
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Search for verctor-like quarks and tt resonances Clément Camincher
The main background of this analysis is the standard model tt pair production which has a 25 very close topology to the signal.
26
The resulting invariant mass distribution is shown in Figure 1a for the electron selection. As 27 no significant deviation has been found, a limit is derived for a narrow Z' resonance with a width
28
of Γ/m = 1.2%. Figure 1b shows Hence, the analysis requires a modelling of the background, the interference and the signal for 
Searches for vector-like quarks

90
Definition Name e ± e ± + e ± µ ± + µ ± µ ± + eee + eeµ + eµµ + µµµ, N jets ≥ 2 400 < H T < 700GeV
(a) 
Conclusion
95
The search for new physics in the top quark pair invariant mass has excluded a narrow width signature. This analysis is also sensitive to signals like T 5/3 pair production, which is excluded for 103 a mass below 1 TeV.
104
For most of these analyses, less than 10% of the complete 13 TeV dataset have been so far 105 analysed. In addition, for the tt resonance search, the resolved topology has still to be studied.
106
This topology has the advantage of higher statistic, but the drawback is the presence of a higher 107 background. To improve the vector-like quarks analyses, a combination may also be expected soon.
